Tuberculosis remains a major health problem worldwide in the era of HIV/AIDS. Co-infection with intestinal parasites has been suggested to worsen the outcome of infection in addition to HIV infection. Hence, adequate information on TB patients with HIV and intestinal parasites infection is being needed to tackle the problem, undertake the integrated prevention and control program. This study was aimed to assess the prevalence of HIV and intestinal parasitic infections in active pulmonary tuberculosis patients compared with their healthy extended family of the subject as a control. A case-control study was carried out from November, 2010 to June, 2011 in Woldia General Hospital and Woldia Health Center. Stool sample were examined using direct technique This is an Open Access article distributed under the terms of the Creative Commons Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
Tuberculosis (TB) is the most common serious opportunistic infection in HIV positive patients and is the manifestation of AIDS in more than 50% of cases in developing countries [1, 2] . Furthermore, TB shortens the survival of patients affected with HIV infection, accelerate the progression of HIV and is the cause of death in one third of people with AIDS worldwide [3, 4, 5] . TB is a leading cause of illness and death among people living with HIV in resource-poor and endemic areas of the world [6] . In 2008, there were an estimated 8.9-9.9 million incidence and 9.6-13.3 million prevalence of TB, 1.1-1.7 million deaths from TB among HIV negative people and an additional 0.45-0.62 million TB deaths among HIVpositive people. Among the incident cases of TB 30% cases is in Africa [7] . It is estimated that there were 9.4 million new TB cases in 2008 of which 1.4 million cases were recorded among people living with HIV. In the same year the year 1.8 million people died due to tuberculosis all over the world, including 500,000 with HIV co-infection [8] . Pulmonary tuberculosis in African HIV-positive patients presents with a spectrum of radiographic abnormalities predictive of stage of HIV disease progression (9) . It is estimated that over 40 rapid serologic TB tests that use various antigenic compositions to detect patients' antibodies are currently commercially available in many low-and middle-income countries. These may be suitable to diagnose TB in primary health-care settings with a test result is available in less than 15 minutes [10] . In addition, Antigen-antibody reactions are visualized on the lines using anti-human antibody bound to substances such as colloidal gold. The test takes minutes to perform. [10] .
Parasitic infections affect the nutritional status of the individual leading to immunological alterations that promote a decrease in the efficacy of the immune response, favoring the occurrence of other bacterial infections [11] . Tuberculosis and enteroparasitosis affect primarily low social and economic level populations, living clustered in precarious habitational settings [12] . Progress in implementation of interventions to reduce the burden of TB in HIV-positive people has continued; in 2008, 22% of TB patients knew their HIV status (up from 20% in 2007) including 45% of patients in the African Region. One of the interesting aspects of interaction between intestinal parasitic infection and tuberculosis is the parasitism influence in cellular response to M. tuberculosis [11] . Some in vitro studies suggested that parasitized individuals had less effective cellular response compared to non parasite. Therefore, intestinal helminthes infection may be one of the risk factors for the development of active pulmonary TB in addition to HIV infection [11] .
In Ethiopia, there are a few reports about the interaction of HIV and parasite in TB patients [13, 14, 15, 16] . However their work is limited to few samples and site. As a result, adequate information on TB patients with HIV and intestinal parasites in such cases is in scarce. Hence, adequate information on TB patients with HIV and intestinal parasites infection is being needed to tackle the problem, undertake the integrated prevention and control program. Ethiopia is among the 27 high MDR-TB burden countries with 1.6% (0.9-2.7) among newly registered TB cases with MDR-TB and 11.8 % (6.4-21.0) MDR among previously treated TB cases (95% CI) (WHO, 2010). Multidrug-resistant TB (MDR-TB) is a form of TB that is difficult and expensive to treat and fails to respond to standard first-line drugs. Extensively drug-resistant TB (XDR-TB) occurs when resistance to second-line drugs develops on top of MDR-TB (17). All patients tested negative for HIV infection. Of the 211 patients, 21 patients (10%) showed resistance to one of the fluoroquinolones and 14 (6.6%) showed resistance to the injectable agent, kanamycin. Five cases of XDR-TB were detected. Thus, the prevalence of XDR-TB among MDR-TB patients was 2.4 per cent. Among the five XDR-TB patients, two patients had a definite history of previous treatment with secondline drugs; the remaining three patients had multiple previous courses of anti-tuberculosis therapy which most likely included second-line agents [18] . The application of DirectlyObserved Treatment, Short-course (DOTS), the universally accepted intervention for TB treatment, is crucial in AIDS cases. However, the DOTS strategy includes not only the observation of the patient's medicine intake but also other important issues that constitute a strategy launched in 1996 by the WHO [19, 20] . Whole blood and/or bone marrow specimens are collected only if disseminated TB is suspected, mainly in patients with an underlying severe immunosuppressive condition such as AIDS. Bone biopsies are the specimen of choice when skeletal TB is suspected. In general, AFB smear microscopy from body fluids is rarely positive and the whole sediment from concentrated specimens should rather be cultured [21) . Specimens should be collected in sterile, leak-proof containers and labeled with the patient's name and/or identification number before anti-tuberculosis chemotherapy is started. Induced sputum specimens should be labeled as such because they resemble saliva and may be disregarded at the laboratory [21] . Smear staining is based on the high lipid content of the cell wall of Mycobacteria which makes them resistant to decolourization by acid-alcohol after the primary staining. To determine that a clinical specimen contains AFB, the specimen is spread onto a microscope slide, heat-fixed, stained with a primary staining, decolorized with acid-alcohol solution and counter stained with a contrasting dye in order to obtain better differentiation between the microorganism and the background. The slide is observed under the microscope for the detection of AFB [22] . [23] . [15] found the 71% prevalence of intestinal helminthes particularly, A. lumbricoides, hookworm and S. stercoralis were independently and significantly associated with active TB and suggested that of intestinal helminthes infection may be one of the risk factors for the development of active pulmonary TB in addition to HIV infection. Other related investigation in a country by [14] showed prevalence of intestinal parasites in the TB patients was 40.5%. The parasites were detected in 37.3% of HIV sero positive and 43.9% of HIV-sero negative TB patients. The main Aim of this study was to assess the prevalence of HIV and Intestinal Parasitic Infections in active pulmonary tuberculosis patients and associated risk factor in Woldia General Hospital and Woldia Health Center, Woldia, North Wollo, Amhara Region, Ethiopia.
MATERIALS AND METHODS
Woldia Town is the capital of North Wollo, Amhara Region, Northeast Ethiopia with latitude and longitude of location of 11° 50'N 39036'0"E and an elevation of 2112 meters above sea level. It is located 520 Km away from Addis Abeba. Woldia General Hospital (WGH) and Woldia Health Center (WHC) are the health institutions involved in the study. Two hundred (74.6%) and 68 (25.4%) of the study subjects were from WGH and WHC respectively (Fig 1) . The study was conducted from November 2010 up to June 2011. A case control study was conducted to assess the prevalence of HIV and intestinal parasite infections in active pulmonary tuberculosis patients in Woldia General Hospital and Woldia Health Center in North Wollo Amhara Region, Ethiopia. The study population was consisting of active pulmonary TB patients, who were attending TB clinic in WGH and WHC. The report from WGH and WHC, number of patients in treatment, newly registered pulmonary cases were very few during the study period. Therefore, consecutive clients were included in the present study within the study period, from November 2010 to June 2011 in Woldia General Hospital and Woldia Health center. An adult (age >18 years) newly diagnosed pulmonary TB (smear positive) and healthy household contacts were included. New TB patients are those patients who did not take anti-TB drugs before or have taken it for less than 30 days were included. Patients received anti-parasitic treatment and study subjects who were unwilling to give consent were excluded from the study. All eligible consecutive patients who visited the TB clinic were included in the study within the study period. The result of AFB smear microscopy and HIV testing from routine existing health service system in the country were utilized for the study. Additionally, Stool samples were taken from pulmonary TB patients. The household (in this study, household was defined as the extended family living together in the same area and eating from the same pot) of each case was visited and information collected on various demographic and socioeconomic variables. 
Direct microscopy
A fresh faecal specimen, uncontaminated with urine and collected into a suitable size, clean, dry, leak-proof container were collected. A large teaspoon amount of faeces or about 10 ml of a fluid specimen were collected using sterile container but being free of all traces of antiseptics and disinfectants (also a bedpan if this is first used to collect a specimen from an inpatient). Three stools were specimens collected on 3 consecutive days and parasitological examined on the same day by direct microscopy and formol-ether concentration [24] .
Formol-ether concentration technique
The direct examination of faeces is essential to detect motile parasites and is usually adequate to detect significant helminth infections. However, when the number of ova of parasite very few to detect a concentration technique should be performed [24] .
Modified acid-fast method
Oocysts of Cryptosporidium and Isospora belli can be detected in wet preparations but they are more easily identified in smears stained by the modified Ziehl-Neelsen (Zn) method following concentration by the formol ether Oocysts concentration technique as described in the following diagram [24] .
Quality control and Data analysis
Reagents were checked by known positive and negative samples from the clinic before stool sample preparation and examination. All specimens were also checked for their label and quality. Data were analyzed using SPSS evaluation version 15. Different characteristics of study participants were described using mean, median, standard deviation, range and percentage. Statistical significance of differences in proportions was evaluated by Pearson's Chi-square test. P value <0.05 were considered significant.
The study was approved by the Institutional Ethics Review Board of Hawassa University College of Health Sciences. Informed written consent was obtained from each study subject. The result of AFB smear microscopy and HIV testing from routine existing health service system in the country were utilized for the study. Confidentiality was maintained throughout the study. Patients' positive for parasites, HIV and TB were sent to the appropriate physicians for treatment and follow up.
RESULTS AND DISCUSSION

Description of Study Participants
A total of 100 smear positive TB patients and 168 familial contacts of the cases were asked to get involved in study. Of the TB patients, and control subjects, 45(45%) and 85 (50.6%) were females, respectively. The age of the subject was within the range of 18-65 years and the mean age of the respondents (PTB patients) was 37 years. Likewise, the mean age of the TB cases was similar to that of the controls. Concerning the educational status, 44% were without formal education, 44% were with basic education and 12% were with post basic education. Likewise, the educational status of the control group was 28%, 56%, 16% respectively. About 43 of study subjects were married, 20 were single, 21 were divorced, and 16 were widowed where as 50%, 24.4 %, 14.3 %, and 11.3 % of the control group with the same pattern of distribution. from the total study participants, 43%, 29% of them were farmers, 7%, 6.5% were students, 15%,11.9% were private workers (including daily laborers), 6%, 10.1% were merchants, 13%, 17.9% were governmental employee, 6%, 13.1% were house wives, 4%, 7.1% were prisoners and 6%, 3.6% were others types of occupation (like drivers, dependants, self employee, etc), of case and controls respectively.
Distribution of Parasitic infection versus Sociodemographic Variables of Study Participants
The overall prevalence of intestinal parasite among TB patients who were enrolled in the study was 49 % whereas the prevalence of the in the control group was 23.2 % ( Table 1) . The difference was statistically significant (P = 0.000). 41% TB patients and 40 (23.8%) controls were HIV infected. The difference was statistically significant (P < 0.003). Double infection with both intestinal parasite and HIV was found in 61% (25/41) of TB patients and 52.5 % (21/40) of the controls (OR, 1.414, 95% CI (0.585-3.417). The proportions of TB patients infected with 1, 2, or more species of worms were 73.5%, 26.5% respectively; in controls these proportions were 82%, 18% ( Table 2 ). The prevalence of intestinal parasite in the different age groups of TB patients compared with controls. The mean (±SD) age of TB patients infected with intestinal parasite were 38.2 (±11.25) and the mean age of intstinal parasite positive controls were 36.33 (±12.34). Likewise, among TB patients with intestinal parasitic infection 49 % (24/49) of them were male while 51% (25/49) were female and this proportion in controls were; 51.3% (20/39), 48.7% (19/39) respectively. In general there were no significant difference in worm infection rate in relation to age and sex groups (table  3) . The prevalence of worm infection in HIV-negative TB patient (40.7%) was significantly different with that of HIV-positive TB patients (61 %) (P = 0.048). In the present study Worm infection rates in HIV-positives (52.5 %) and HIV-negative controls (14.1%) were significantly different (P = 0.000).
Sociodemographic Variables versus TB status of Study Participants
Results from univariate analysis carried out on the 268 cases/household control are displayed in Table 5 . As can be seen, gender was not found to increase the risk of TB in the Study (P=0.376) while age group was not linked to risk of TB. Being married, Widowed/ divorced or living as a single individuals were not associated with the risk of developing TB in study. Even if the study subjects with no formal education more likely to increase the risk of TB than basic and post basic education, Although this effect was not statistically significant (P=0.27). Although the odds of being a farmer as a risk factor for TB increased than housewife member of the family, but this effect also showed no statistical significance (P=0.15).
Cryptosporidium parvum, Isospora belli, Strongyloides stercoralis showed statistically significant association with HIV status among TB patients, while Entamoeba histolytica, Giardia lamblia, Ascaris lumbericoides, Trichuris trichuria, Entrobius vermicularis,
Hookworm were not associated with HIV among TB patients in study area (Table-5 ).
The current study showed that intestinal parasitic infections were more prevalent (49%) in active pulmonary TB patients than their healthy familial contacts (23.2 %). The overall prevalence reported in this study is lower than those studies conducted previously in other study areas. A study from Gondar Teaching Hospital, Northwest Ethiopia also indicated the association of intestinal parasite with Pulmonary TB patients with prevalence rate of 71% [15] . Other studies also reported a higher rate of intestinal nematodes (40.5%, 57.8%) in patients with pulmonary TB compared to controls [13] . These decreasing trends of intestinal parasitic infection rate may be associated to the possible ecological changes as well as number of sampling and site selection may be the possible reason.
The association between TB and worm infection observed in this study could be confounded by poor living conditions. Indeed, poor living condition and malnutrition are important predisposing factors to TB [15; 26] and it is possible that the poorer people were more likely to get infected with worms and also more likely to get TB. However, the fact that our controls were selected from the same households, living under the same socio-economic conditions as the patients, reduces the possibility that the observed association is confounded by poor living condition. The present study indicates association between worm infection and TB. Several studies also reported that helminthes infection could increase susceptibility to TB. In the present study the association between the intestinal parasite species and active TB were evaluated and the result showed that the odd of being an active TB patient is increased with the number of species of intestinal parasites the person harbored. This could highly support the hypothesis that intestinal parasitic infection may be an important risk factor for the development of active TB. This idea is consistent with this study of [15] The sero prevalence of HIV was 41% and 23.8% in smear positive TB patients and controls respectively in the current study (P < 0.003). The published reports about sero prevalence of HIV among tuberculosis patients are highly variable in Ethiopia. The WHO global report 2008 estimates that in Ethiopia 40% TB patients tested for HIV are HIV positive which was similar with current study. However, the prevalence rate reported from this study was slightly lower than a report of 52.1% HIV prevalence among TB patients from the northern part of Ethiopia [14] and higher than a previous report of 19% from the southern part of Ethiopia [14] .
It is indeed a valid argument that the higher intestinal parasitic infection rate in TB patients could be due to HIV induced immunosuppression that could incline patients to getting different types of infections including intestinal parasite. Consistent with the argument, the finding from this study showed that a significant association between opportunistic parasite infection particularly Strongyloides stercoralis and Cryptosporidium parvum and TB/HIV co infected patients. To examine this possibility, In the present study Worm infection rates in HIV-positives (52.5 %) and HIV-negative controls (14.1%) were significantly different (P = 0.000), which showed that the association between Giardia lamblia and Trichuris trichiura with TB might be confounded by the high HIV infection rate in TB patients. On contrary, other studies reported that worm infection was associated with active TB independently of HIV infection [15] . In the current study, infection with both intestinal parasite and HIV was found in 61% (25/41) of TB patients. [13] was also reported the synergistic effect of HIV and intestinal parasite among TB patients with the prevalence rate of 37.3%. Further, the previous study by [13] indicated that IgE level was significantly higher in TB patients co infected with intestinal helminthes and HIV compared to those infected without co infection. The highly elevated IgE profile in TB patients with HIV co infection might be a result of HIV induced immune dysregulation which induces shift in cytokine production from Th1 to Th2 [25] . In this study, age and sex were not associated with having active TB. Another reports also showed that age and sex were not found to have association with smear positive TB patients [15, 16] which is consistent with the current data. However, some studies reported that Male sex and increasing age were significant risk factors for TB). The reason by which no association was not observed between sex of the subjects and having active TB was probably due to the similar number of male and females among the study population were diagnosed or a true background sex difference is difficult to assess or there may not be considerable sex differences with regard to stigma in the study area which may result in differential health seeking behavior and access to care between males and females. Marital, occupation and educational status were not found to increase the risk of TB in present study. [26] showed absence of association between education levels, occupation, unemployment and TB consistent with current data. This is contrary to the results of other studies. While other studies have shown that marital status affects the risk of TB, with single men having a greater risk of TB than married men and people living without children, alone or with adults of their own sex only, have higher risks of developing TB than people living in households with children However, the present study conducted where married/coupled study subjects outnumbered the single and widowed/divorced and this in turn the fact that married subjects have a stable life style that reduced their socioeconomic difficulties which is the major risk for TB.
CONCLUSION
This study revealed that the prevalence TB/HIV co infection of 41% amongst active TB patients that of 23.8% amongst the control group. Likewise, 49% of active TB patients were find to be co infected with different intestinal parasite compared to 23.2% co infection amongst the control. In this study, HIV infection was more prevalent among TB patients than controls. Some opportunistic parasitic infection such as Cryptosporidium parvum, Isospora belli and Strongyloides strecoralis were showed a significant association with HIV status among TB patients. Some socio-demographic risk factors such as age, sex, occupation, educational level and marital status were not found to be associated with TB. The higher prevalence of intestinal parasite among TB patients in the present study calls for an integrated plan treatment, preventions and control program targeting both parasite and TB in the study area. Exhaustive study on correlation between individual parasite with co infection. A further clinical and immunological study in an area with high prevalence of intestinal parasite infection is required to elucidate the impact of these parasites on the development of active TB. This study should be done on the synergetic effect of HIV and intestinal parasite on the pathogenesis of TB. Modified Ziehl-Neelsen (Zn) method from the collected sample 
